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ABSTRACT: 

PURPOSE: To produce a laminated body having excellent water repellence 
and 

scratch and also excellent in transparency. 

CONSTITUTION: After a composite film of metal oxide and fluororesin is 
formed on a substrate by sputtering, the composite film is arranged between 
counter metal electrodes provided with a solid dielectric at least one opposite 
surface thereof. Under pressure near atmospheric at least one opposite surface 
thereof. Under pressure near atmospheric pressure of mixed gas consisting of 
0. 1-1 0vol. % fluorocarbon gas and the balance of inert gas, high voltage is 
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applied to at least one electrode. The generated glow discharge plasma of the 
mixed gas is brought into contact with the composite film to fluorinate its 
surface. Thus, a laminated body kept in the transparency of the substrate is 
produced. 
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1 Notices * 

IPO** and NCIPI are not responsible for any 
iamages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
1.**** shows the word which can not be translated. 
I.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to the manufacture approach of the layered product excellent also in 

ransparency while it is excellent in water repellence and abrasion-proof nature. 

0002] 

Description of the Prior Art] The method of performing [ as an approach of forming a water-repellent high coat on base 
naterials, such as plastics and glass, ] vacuum deposition and sputtering by making fluorine-containing resin including 
)o lytetrafl uor oethylene res in (it being called Following PTFE) into target material, for example is indicated (JP,56- 
>8475,A, JP,56-98469,A). However, since a problem was in abrasion-proof nature while fluororesin, such as 
>olytetrafluoroethylene resin, is excellent in water repellence, it was difficult to use it as a coat of abrasion-proof nature 
rebound ace court). 

0003] In order to solve this trouble, the method of preparing the bipolar membrane of fluororesin and a metallic oxide 
>n a plastics base material is indicated (JP,3-153859,A). This approach is Si02. It is the approach of forming the bipolar 
nembrane of the Si02-PTFE system of 500A of thickness on a plastics base material by performing RF sputtering for 1( 
ninutes by RF output SOW using the multicomponent target which covered the target with PTFE selectively. 
0004] However, while abrasion-proof nature of bipolar membrane of the above-mentioned Si02-PTFE system 
mproved, water-repellent lowering was remarkable, and it was difficult to give the outstanding water repellence and 
ibrasion-proof nature simultaneously. 
0005] 

Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned fault, and the object 
s to offer the manufacture approach of the layered product excellent in transparency while having the outstanding water 
epellence and abrasion-proof nature. 
0006] 

Means for Solving the Problem] After the manufacture approach of the layered product of this invention prepares the 
)ipolar membrane of a metallic oxide and fluororesin on a base material by the sputtering method, Under the pressure 
lear the atmospheric pressure of the mixed gas with which this bipolar membrane is arranged between the metal 
electrodes with which the solid dielectric was arranged by one [ at least ] opposed face, and which counter, and fluorine 
ystem gas 0.1 - 10 volume %, and the remainder consist of inert gas The glow discharge plasma of the mixed gas which 
mpressed high tension to one [ at least ] electrode, and occurred is contacted to this bipolar membrane, and a bipolar 
nembrane front face is fluorinated. 

0007] As the above-mentioned metallic oxide, Si02, SiO, aluminum 203, Zr02, Y2 03, MgO, ZnO and Sn02, In 203, 
V03, Ti02, CaO, etc. are mentioned, these may be used independently and two or more sorts may be used together, for 
ixample. In the above-mentioned metallic oxide, it is especially Si02, aluminum 203, and Zr02. It is more desirable. 
0008] As the above-mentioned fluororesin, although a polytetrafluoroethylene (it is called Following PTFE) and 
etrafluoroethylene-hexafluoropropylene copolymer (it is called Following FEP), polychlorotrifluoroethylene resin, and 
etrafluoroethylene-ethylene copolymer, polyvinyl fluoride, poly vinylidene fluoride, a tetrafluoroethylene- 
)erfluoroalkyl vinyl ether copolymer, etc. are mentioned for example, since water repellence is high, PTFE and FEP are 
lesirable [ water repellence ] especially. 

0009] Especially as the above-mentioned base material, without being limited, although glass, plastics, a metal, the 
ceramics, etc. are mentioned for example, especially the glass or rebound ace court processing plastics that is excellent ir 
ransparency and abrasion-proof nature is desirable. Moreover, if set to 2cm or more, since it will be hard coming to 
generate the plasma, the thickness of a base materialhas less than 2 desirablecm. 
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0010] As the above-mentioned fluorine system gas, 4 carbon fluoride (CF4), 4 fluoride 2 carbon (C2F4), Carbon 
Juoride gas, such as 6 carbon etc. fluoride (C two F6); 2 fluoride [ carbon ] hydrogen (C two H4F2), hydrocarbon 
luoride gas [, such as 3 fluoride / carbon / hydrogen (CHF3), ]; - chlorination fluoride [ carbon ] gas [, such as 1 
chlorination 3 carbon etc. fluoride (CC1F3), ]; ~ CF4 and C two F6 which 6 sulfur-fluoride gas (SF6) etc. is mentioned, 
ind do not generate harmful gas, such as HF, in insurance and the plasma It is especially desirable. Moreover, it is also 
)0ssible to use steams, such as fluorine content resin, such as the aforementioned PTFE and FEP. 
001 1] As the above-mentioned inert gas, it is rare gas, such as helium, Ne, Ar, and Xe, and N2. Although one sort of ga< 
>r two sorts or more are mentioned, since the life of a metastable state is long, especially helium advantageous to 
exciting fluorine system gas is desirable. To use inert gas other than helium, it is necessary to mix hydrocarbon gas, such 
is an acetone below 2 volume %, steamy gas of a methanol, and methane, ethane. 

0012] As the above-mentioned solid dielectric, ceramics, such as plastics, such as PTFE, FEP, and polyethylene 
erephthalate, and a ferroelectric of Si02, aluminum 203, and a titanic-acid system, is mentioned. Although a 
configuration may also be the shape of the shape of a sheet, and a film, since it will be hard coming to discharge if too 
hick, dielectric breakdown will happen at the time of high-tension impression if too thin, and arc discharge arises, the 
hickness of thickness which is l-5mm is desirable. It is necessary to install a solid dielectric all over one [ at least ] 
netal electrode. 

0013] The sputtering method is used as an approach of preparing the bipolar membrane of the above-mentioned metallic 
>xide and fluororesin on a base material. As the approach of the bipolar membrane formation by the describing [ above ] 
puttering method ** The target of fluororesin, and the target of a metallic oxide Although the unitary sputtering method 
he charge power which became independent respectively performs sputtering using the multicomponent target which 
covered selectively with fluororesin the plural simultaneous sputtering method;** metallic oxide which performs 
-puttering simultaneously etc. is mentioned Since sputtering of fluororesin happens selectively and presentation control 
)f bipolar membrane becomes difficult by the unitary sputtering method, the plural simultaneous sputtering method is 
nore desirable. 

0014] As an approach of fluorinating the above-mentioned bipolar membrane, this bipolar membrane is arranged 
)etween the metal electrodes with which the solid dielectric was arranged by one [ at least ] opposed face and which 
counter, the glow discharge plasma of the mixed gas which impressed high tension to one [ at least ] electrode, and 
>ccurred under the pressure near the atmospheric pressure of the mixed gas with which fluorine system gas 0.1-10 
'olume %, and the remainder consist of inert gas is contacted to this bipolar membrane, and a bipolar membrane front 
ace is fluorinated. 

0015] Since the glow discharge plasma will not generate the mixed gas used in case [ above-mentioned ] fluorination is 
carried out even if it impresses high tension if the concentration of fluorine system gas exceeds 10 volume %, and since 
if the concentration of fluorine system gas becomes under 0.1 volume %, ] the water-repellent disposition top 
jffectiveness by surface fluorination will not be acquired, the concentration of fluorine system gas is limited to 0.1 - 10 
'olume %. As concentration of fluorine system gas, there is little consumption of fluorine system gas and 0.3 from whicl 
he water-repellent disposition top effectiveness by surface fluorination is acquired enough - 5 volume % are desirable. 
0016] Gas pressure of the mixed gas at the above-mentioned time of carrying out fluorination is made into the pressure 
iear the atmospheric pressure. The pressure near the atmospheric pressure is 100 - 800Torr, pressure regulation is easy 
ind 700 to which equipment becomes simple - especially 780Torr are desirable. 

0017] It will not be limited especially if it is the flow rate from which the gas pressure of the processing room of the 
)lasma treatment equipment mentioned later becomes a pressure near the atmospheric pressure as a flow rate of the 
nixed gas at the above-mentioned time of carrying out fluorination. 

0018] Since a plasma consistency and self-bias will become small if applied voltage is too low although it generates by 
mpressing high tension to an electrode, the plasma requires time amount for processing and is inefficient-like, and since 
t shows the behavior which shifts to arc discharge when it is too high, it is desirable [ the plasma ] to carry out electrical 
>otential-difference impression so that it may become applied voltage 5-40 kV/cm extent. 

0019] A bipolar membrane front face can be fluorinated by arranging the above-mentioned bipolar membrane between 
he metal electrodes with which the solid dielectric was arranged by one [ at least ] opposed face and which counter, and 
>rocessing for [ for / several seconds / - ] several minutes with the plasma of the mixed gas generated according to the 
ibove-mentioned applied voltage, gas pressure, and quantity-of-gas-flow conditions. 

0020] Hereafter, how to carry out the laminating of the bipolar membrane of a metallic oxide and fluororesin on a base 
naterial is explained to a detail by the plural simultaneous sputtering method. 

1) Plural simultaneous sputtering method drawing 1 is the mimetic diagram showing an example of the sputtering 
cystem used for the plural simultaneous sputtering method. One in drawing shows a vacuum tub and the vacuum tub 1 is 
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naintained at a predetermined pressure (specifically 1x10 -5 or less Torrs) by the exhauster (not shown) which combinec 
he oil sealed rotary pump and the cryopump. Two targets A and B are formed in the lower part in the above-mentioned 
vacuum tub 1 , one side of them is a metallic oxide, and another side is fluororesin. 

0021] SUPARRINGU [ Targets A and B / it connects with the respectively separate matching box 2 and RF generator 3 
ind / A and B / a different RF generator ] 5 respectively. Moreover, about Target B, the change to DC power supply 4 is 
)ossible, and sputtering by DC power supply 4 can also be performed. Moreover, the above-mentioned sputtering systen 
:an control the presentation of bipolar membrane which carries out a laminating to up to a base material by controlling 
he charge power to two targets A and B according to an individual. 

0022] The base material holder 5 for attaching the targets A and B of the upper part in the above-mentioned vacuum tub 
. and the base material C (for example, glass plate) which prepares bipolar membrane in the location which counters is 
Rationed. By the motor 6, with a fixed rotational speed, this base material holder 5 is made as it is pivotable. Moreover, 
he shutter 7 is formed between the base material holder 5 and Targets A and B. 

0023] for actually performing sputtering — first — Target A is made to rotate a metallic oxide (for example, Si02) for 
luororesin (for example, PTFE) with the rotational speed of 10 - lOOrpm by the motor 6 at Target B, respectively after 
ittaching a base material C (for example, glass plate) in the base material holder 5 further, installation and In addition, at 
his event, the shutter 7 is changed into the condition [ having closed ]. 

0024] Next, after exhausting the inside of the vacuum tub 1 to 1x10 to 5 or less Torrs with an exhauster (not shown), 
nert gas, such as argon gas, is introduced for the gas installation bulb 8 in the vacuum tub 1 by open Lycium chinense. 
The pressure in the vacuum tub 1 is controlled by adjusting the amount of installation of inert gas with a massflow 
:ontroller 9, and vacuum tub 1 internal pressure at the time of membrane formation has the desirable range of 1x10-3 - 
xlO-lTorr. That reason is that continuous membrane formation will become difficult since discharge becomes unstable 
f vacuum tub 1 internal pressure separates from this range. 

0025] Then, membrane formation of a up to [ a base material C ] is performed by opening a shutter 7 in Targets A and 
3, and carrying out sputtering of each targets A and B to them, after making it discharge by switching on high-frequency 
>ower (they being high-frequency power and direct current power when using an electrical conducting material for B) 
iccording to the power source which became independent, respectively and setting respectively the charge power to 
Targets A and B as a predetermined power value. 

0026] The bipolar membrane which the rate of a metallic oxide and fluororesin fixed in the direction of thickness is 
brmed on a base material C after membrane formation initiation by keeping constant the charge power to each targets A 
ind B, respectively. By controlling the charge power to each target, the membrane formation rate of fluororesin and a 
netallic oxide can be controlled, and the fluororesin in bipolar membrane and the content of a metallic oxide can be 
controlled. Therefore, what is necessary is just to determine suitably by any shall be thought as important between water 
epellence and abrasion-proof nature about the charge power to each targets A and B according to an application. 
Namely, what is necessary is just to heighten the charge power to a fluororesin target from a metallic-oxide target, when 
hinking water repellence as important more. 

0027] If the thickness of the above-mentioned bipolar membrane is 100A or more, it will demonstrate sufficient water 
epellence, and if a base material is about abrasion-proof nature 100A or more in the case of comparatively hard 
ngredients, such as glass, sufficient engine performance will be demonstrated. However, in order to tend to influence a 
)ase material of a base material in the case of ingredients with a comparatively low degree of hardness, such as plastics, 
md not to be influenced [ the ], after abrasion-proof nature prepares the bipolar membrane of 1000 A or more of 
hickness or prepares a 1-3 -micrometer rebound ace court layer on a base material, it is desirable [ nature ] to prepare the 
)ipolar membrane of 100 A or more of thickness. 

0028] Next, how to form the bipolar membrane of a metallic oxide and fluororesin on a base material is explained to a 
letail by the unitary sputtering method using a multicomponent target. 

2) Unitary sputtering method drawing 2 is the mimetic diagram showing an example of the unitary sputtering system 
ised by the approach of forming the above-mentioned bipolar membrane. Ten show a vacuum tub among drawing 2 , 
his vacuum tub 10 is suitably exhausted to a vacuum (1x10 to 5 or less Torrs) with the exhauster which combined the 
otary pump and the oil diffusion pump (neither is illustrated), and after exhaust air introduces inert gas, such as argon 
;as which is spatter gas, by the switching operation of the gas installation bulb 15. 

0029] The base material electrode holder 13 which hangs a base material C and is supported in the condition is installed 
n the upper part of the above-mentioned vacuum tub 10. Moreover, the multicomponent target 20 connected to RF 
generator 12 through the matching box 1 1 in said base material electrode holder 13 of the lower part of the vacuum tub 
0 and the location which counters is arranged. As a multicomponent target 20, the target by which the metallic oxide 
vas selectively covered by fluororesin is used that both the components of fluororesin and a metallic oxide should just b< 
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ong is spoiled and intact gas of distance between the metal electrode 33 which counters, and 34 increases, its 0.1 -2cm is 
lesirable. 

0041] The base material D with which bipolar membrane was formed is attached in the space between the two 
electrodes on the solid dielectric arranged by the electrode. In drawing 5 , the base material D is attached on the solid 
lielectric 35 arranged on the downward metal electrode 34. 

0042] Control of flow of fluorine system gas and the inert gas is carried out with a massflow controller (not shown), 
espectively, and they are introduced into the plasma treatment section 32. The gas installation tubing 37 is supplied to 
luorine system gas from the metal electrode 33 of passage porosity, and inert gas is supplied from the gas installation 
ubing 36. As shown in drawing 5 , since inert gas and fluorine system gas tend to be mixed by homogeneity, the point ir 
he processing container 3 1 of the gas installation tubing 36 has the desirable direction where it considers as the shape of 
i ring which many holes opened, and gas is supplied in the processing container 3 1 from the hole. Moreover, although 
luorine system gas and inert gas may be mixed and you may introduce from a porous metal electrode 33 or the porous 
;as installation tubing 36, in order to fluorinate to homogeneity, it is desirable to introduce the gas installation tubing 37 
>nly for fluorine system gas from the metal electrode 33 of through porosity. In addition, intact gas is discharged from a 
;as outlet 38. 

0043] Moreover, although the fluorination processing time is performed in several seconds - several minutes as 
nentioned above, even if it is fluorinated in about 5 seconds and usually extends time amount further, water-repellent 
emarkable improvement is not checked but short-time processing is enough as it. 

0044] In order to fluorinate actually with this equipment, after arranging the base material D with which bipolar 
nembrane was formed in the processing container 3 1 as mentioned above, the inside of the processing container 3 1 is 
exhausted to lTorr extent. Subsequently Introduce the gas installation tubing 37 from the metal electrode 33 of through 
>orosity to the plasma treatment section 32, adjusting a flow rate for fluorine system gas with a massflow controller, and 
iimultaneously inert gas, adjusting a flow rate with a massflow controller It adjusts so that it may introduce from the gas 
nstallation tubing 36 to the plasma treatment section 32, and may be made for fluorine system gas 0.1 - 10 volume %, 
tnd the remainder to serve as [ the gas in the processing container 3 1 ] mixed gas with inert gas and the gas pressure of 
nixed gas may become near the atmospheric pressure. Subsequently, when the gas pressure in the processing container 
! 1 is stabilized, by contacting the glow discharge plasma of the mixed gas which impressed high tension to the metal 
electrode 33, and occurred for [ for / several seconds / - ] several minutes to the base material D with which bipolar 
nembrane was formed, the bipolar membrane on the base material D with which bipolar membrane was formed is 
luorinated, and the layered product excellent in water repellence and abrasion-proof nature is obtained. 
0045] Moreover, on the occasion of fluorination, the base material D with which bipolar membrane was formed may be 
leated. Radiation heating from the heating element 39 prepared in the side attachment wall in the processing container 
>1 can perform heating of a base material D. 

0046] Below, this invention 2 is explained. After the manufacture approach of the layered product of this invention 2 
>repares the bipolar membrane of a metallic oxide and fluororesin on a base material by the sputtering method, 
Arranging this bipolar membrane between the metal electrodes with which the solid dielectric was arranged by one [ at 
east ] opposed face and which counter, and heating this bipolar membrane at 50-400 degrees C The glow discharge 
)lasma of the mixed gas which fluorine system gas 0.1 - 10 volume %, and the remainder impressed high tension to one 
at least ] electrode, and generated under the pressure near the atmospheric pressure of the mixed gas which consists of 
nert gas is contacted to this bipolar membrane, and a bipolar membrane front face is fluorinated. 
0047] The above-mentioned metallic oxide is a metallic oxide of the metal whose boiling point or sublimation 
emperature of a fluoride is 50 degrees C or more. As such a metallic oxide For example, Zr02, aluminum 203, MgO, 
Ti02, and Y2 03, CaO, NiO, ZnO, Ga 203, Ge02, CdO, In 203, Sn02, BaO, Hf02, PbO, and Bi2 03 grade is 
nentioned, these may be used independently and two or more sorts may be used together. In these, especially Zr02, 
iluminum 203, and MgO are desirable. 

0048] Moreover, the boiling point or sublimation temperature of a fluoride of Si, W, and Mo is less than 50 degrees C, 
ind the metallic oxide of these metals cannot be used. 

0049] The fluororesin same as the above-mentioned fluororesin as what is used by this invention is used suitably. 
0050] The fluorine system gas same as the above-mentioned fluorine system gas as what is used by this invention is 
ised suitably. 

0051] The inert gas same as the above-mentioned inert gas as what is used by this invention is used suitably. 
0052] The base material same as the above-mentioned base material as what is used by this invention is used suitably. 
0053] The bipolar membrane of a metallic oxide and fluororesin is formed in the above-mentioned base material by the 
;ame plural simultaneous sputtering method as what is used by this invention, or the unitary sputtering method using a 
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nulticomponent target. 

0054] Everything but performing the approach of fluorinating the front face of bipolar membrane in the manufacture 
ipproach of this invention 2, heating bipolar membrane at 50-400 degrees C on the occasion of fluorination is the same 
is that of the approach of this invention. If it becomes cloudy easily, transparency will be lost or a crack will occur in 
>ipolar membrane by contact in water, if water repellence is not discovered and it is left in atmospheric air, since it will 
)ecome inadequate stabilizing [ of bipolar membrane ] whenever [ stoving temperature / of the above-mentioned bipolar 
nembrane ], if it becomes low, and it becomes high Since a pyrolysis arises for the fluororesin component in bipolar 
nembrane and water repellence falls in order to approach the melting decomposition temperature of fluororesin, it is 
imited to 50 degrees C - 400 degrees C, and is 100 degrees C - 200 degrees C preferably. 

0055] Especially, as for the case of low-melt point point ingredients, such as plastics, a base material should just set up 
emperature in 50 degrees C - 400 degrees C according to the heat-resistant temperature of the ingredient. 
0056] How to perform heating of the above-mentioned bipolar membrane by any in atmospheric air or a vacuum, and 
or radiation heating from a heating element, conduction heating, convection-current heating, etc. to be mentioned as the 
leating approach, for example, and to heat actually by radiation heating from the heating element prepared in the 
>rocessing container which performs fluorination processing; the method of heating etc. is adopted by conduction 
leating heat the electrode attached bipolar membrane. 

0057] In the manufacture approach of this invention 2, fluorination processing is performed by contacting the glow 
lischarge plasma to the bipolar membrane in the condition of having been heated by the above-mentioned temperature, 
ike this invention. 

0058] The same processor as what the equipment for heating a base material D is surely formed as the above-mentioned 
)lasma treatment equipment, and also is used by this invention is used suitably. As an example of concrete plasma 
reatment equipment, as shown in drawing 5 , the plasma treatment equipment with which the heating element 39 is 
brmed is mentioned to the side attachment wall in the processing container 31, for example. 

0059] In addition, not only in advance of under plasma treatment but in advance of plasma treatment, preheating of the 
ibove-mentioned bipolar membrane may be carried out, and after plasma treatment may be heated further succeedingly. 
^s for the time amount of heat-treatment, it is desirable that it is 60 minutes or more as a whole including heating after 
)lasma treatment from the preheating before plasma treatment. However, since water repellence and abrasion-proof 
iature will be in a saturation state and the improvement in the engine performance beyond it is not obtained even if it 
engthens heating time not much, 24 or less hours is desirable. 

0060] It will not be limited especially if temperature predetermined by radiation heating from a heating element, 
induction heating, convection-current heating, etc. and time amount can be heated as the heating approach of the 
ibove-mentioned heat-treatment. As a heat treatment equipment, the general humidistat used for an experiment etc. and < 
Iryer are usable. 
0061] 

Function] By the conventional sputtering method, by the reaction between the sputtered particles of fluororesin, and the 
iputtered particles of a metallic oxide, it becomes that in which the fluorine atom of a large quantity was desorbed from 
he bipolar membrane obtained, and since there are few contents of a fluororesin component, they are considered that 
sufficient water repellence is not acquired. 

0062] By the manufacture approach of this invention, on the other hand, by making the glow discharge plasma of the 
netallic oxide obtained by the sputtering method, and the mixed gas which generates the bipolar membrane of 
luororesin under the pressure near the atmospheric pressure contact Since fluorinate carbon with the low fluorine atom 
consistency in the fluororesin component on the front face of bipolar membrane, C-F association is made to form and a 
luorine content is made to increase The fluorine component from which it was desorbed by the reaction of the sputtered 
articles of the above-mentioned fluororesin and a metallic oxide can be compensated, and where the outstanding 
ibrasion-proof nature is maintained, it is thought that water repellence can be raised. 

0063] Although the manufacture approach of this invention 2 can prevent the deficit of fluororesin, the fluorine atom by 
he reaction of the sputtered particles of a metallic oxide, and a metal atom when the boiling point or sublimation 
emperature of a fluoride of the metal forms the bipolar membrane of fluororesin and a metallic oxide by the sputtering 
nethod as a metallic oxide using the metallic oxide which is 50 degrees C or more, it is considered that some deficit 
irises about a fluorine atom. 

0064] By making the glow discharge plasma of the mixed gas which generates the above-mentioned bipolar membrane 
inder the pressure near the atmospheric pressure contact, the deficit of a fluorine atom can be lost and water repellence 
:an be raised. Moreover, by aiming at the improvement of stability to moisture by heat-treatment of the above-mentionec 
)ipolar membrane, and processing with the glow discharge plasma further generated under the pressure near the 
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;ontained on the front face. 

.0030] Drawing 3 shows the side elevation of the above-mentioned multicomponent target 20, and drawin g 4 shows the 
op view of a multicomponent target 20. This multicomponent target 20 can adjust coverage by preparing flabellate form 
)iece 20b of fluororesin (for example, PTFE) on disk 20a of a metallic oxide (for example, Si02) at a radial, and 
hanging the area of flabellate form piece 20b. 

0031] In addition, the shutter 14 is formed between the above-mentioned multicomponent target 20 and said base 
naterial electrode holder 13. 

0032] In order to actually perform sputtering, first the inside of said vacuum tub 10, introducing inert gas, such as argon 
>as, as spatter gas into the 1x10 vacuum tub 10, after exhausting to -5 or less Torrs If it is made to discharge by 
mpressing high-frequency voltage to said multicomponent target 20, the atom and molecule which jumped out of 
nulticomponent target 20 front face will adhere to the base material C by the side of said base material electrode holder 
.3 which counters, and the thin film with which a metallic oxide and fluororesin were compounded with the front face 
vill be formed. 

0033] The gas pressure at the time of membrane formation has the desirable range of 1x10-3 - lxlO-lTorr. It is because 
lischarge will become instability and continuous membrane formation will become difficult, if gas pressure exceeds this 
ange. 

0034] Since the fluororesin in the above-mentioned bipolar membrane and the content of a metallic oxide change with 
he coverage of the fluororesin which covers the metallic oxide of a multicomponent target 20, about coverage, it is 
letermined suitably any shall be thought more as important between water repellence and abrasion-proof nature 
iccording to an application. Namely, what is necessary is just to raise the coverage of fluororesin, when thinking water 
epellence as important. 

0035] If there is 100A or more of thickness of the above-mentioned bipolar membrane, sufficient water repellence is 
:hown, and if a base material is about abrasion-proof nature 100A or more in the case of comparatively hard ingredients, 
:uch as glass, sufficient engine performance will be demonstrated. However, in order to tend to influence a base material 
>f a base material in the case of ingredients with a comparatively low degree of hardness, such as plastics, and not to be 
nfluenced [ the ], after abrasion-proof nature prepares the bipolar membrane of 1000A or more of thickness or prepares 
1 1-3 -micrometer rebound ace court layer on a base material, it is desirable [ nature ] to prepare the bipolar membrane of 
00 A or more of thickness. 

0036] Next, how to fluorinate the bipolar membrane obtained above is explained. Drawing 5 is the mimetic diagram 
;howing an example of the atmospheric pressure plasma treatment equipment used for fluorinating the bipolar membrane 
>btained above. This equipment consists of the plasma treatment sections 32 between a power source 30, the processing 
container 31, and the metal electrodes 33 and 34 that counter. Impression of the frequency of 10-30kHz of a power 
;ource 30 is enabled. Although the plasma is generated by impressing high tension to an electrode, as for applied voltage 
t is desirable to carry out electrical-potential-difference impression so that it may become 5-40 kV/cm extent as 
nentioned above. 

0037] Exhaust air of the processing container 3 1 is enabled by the exhauster (not shown) which consists of an oil rotary 
vacuum pump. Although the processing container 3 1 is a product made from Pyrex glass, as long as it has taken the 
nsulation with an electrode, metal is sufficient as it. The plasma treatment section 32 by the glow discharge plasma is 
he space between the metal electrodes 33 and 34 with which a parallel plate mold counters. As electrode disposition 
itructure, even when even coaxial-circles telescopic, a cylinder pair Kohei stencil, a ball opposite plate mold, and a 
lyperboloid pair plate mold consist of two or more thin lines besides a parallel plate mold, it does not matter. 
0038] As for the metal electrodes 33 and 34 which counter, the solid dielectric 35 is arranged by one [ at least ] opposed 
ace. In drawin g 5 , the solid dielectric 35 is arranged on the downward metal electrode 34. As mentioned above, the 
:olid dielectric 35 is arranged so that the whole surface of a metal electrode 34 may be covered. As for the construction 
naterial of a solid dielectric 35, it is desirable to be chosen in consideration of reactivity with the plasma of fluorine 
ystem gas. Moreover, to use conductive base materials, such as a metal, for the base material which forms bipolar 
nembrane, it is necessary to surely arrange a solid dielectric 35 in both two electrodes 33 and 34 for arc discharge 
>revention. 

0039] In drawing 5 , in order to supply gas to homogeneity and to acquire a uniform processing side, let the upper metal 
ilectrode 33 be a porous electrode. However, by the approach of blowing the approach and gas which stir gas in the 
)rocessing container 31 at a high speed, into the plasma treatment section 32, as long as supply to homogeneity is 
>ossible in gas, a nonporous electrode may be used. 

0040] Although suitably determined by the magnitude of a quantity of gas flow or applied voltage, and the thickness of 
he base material to process, since the homogeneity of the gas between the metal electrodes which will counter if too 
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itmospheric pressure of mixed gas, fluorination of stabilization and the fluorine atom of bipolar membrane, and the 
jarbon atom with which association went out can be advanced simultaneously, and where the outstanding abrasion-prooi 
lature be maintained, it be thought that water repellence can be raised. 
0065] 

Example] Hereafter, the example of this invention is explained. 

Examples 1-7) The plural simultaneous sputtering system ("CFS-8EP-55" by Shibaura Engineering Works) shown in 
Irawing 1 was used, and slide glass (product [ made from MATSUNAMI ] "SI 111" and size 80mmx30mmx 1mm) was 
ittached in the base material holder 5 as a base material C. On the other hand, in Target A, it is Si02 to PTFE 
Yodogawa Kasei Co., Ltd. make) and Target B. It was used, respectively. Then, after carrying out evacuation of the 
nside of the vacuum tub 1 to 1x10 to 5 or less Torrs, 45SCCM installation of the Ar gas was carried out for the gas 
nstallation bulb 8 into the vacuum tub 1, using a massflow controller 9 as aperture spatter gas, and vacuum tub 1 interna 
>ressure was set to 5xl0-3Torr. 

0066] Subsequently, membrane formation was started by supplying high-frequency power to Targets A and B, and 
>pening a shutter 7, rotating the base material holder 5 by rotational-speed 20rpm by the motor 6. It carries out on the 
:onditions shown in a table 1, and the high-frequency power and membrane formation time amount which are supplied 
o each target at the time of membrane formation are Si02 on slide glass. The bipolar membrane of PTFE was formed. Ir 
iddition, the oscillation frequency of an RF generator is 13.56MHz. 

0067] Next, it is Si02 on slide glass with the above-mentioned approach. The atmospheric pressure plasma surface 
reatment equipment which showed the base material D with which the bipolar membrane of PTFE was formed to 
Irawing 5 performed surface fluorination. The metal electrodes 33 and 34 with a diameter of 80mm have countered, and 
he atmospheric pressure plasma surface treatment equipment to be used is arranged so that spacing (distance between 
netal electrodes) of the upside metal electrode 33 and the lower metal electrode 34 may be set to 10mm. Moreover, on 
he lower metal electrode 34, it is arranged so that the solid dielectric 35 which consists of barium titanate (specific 
nductive capacity, about 15000) with a diameter [ of 120mm ] x thickness of 2mm may cover the whole surface of the 
ower metal electrode 34. On this solid dielectric 35, the base material D with which the above-mentioned bipolar 
nembrane was formed was attached so that a bipolar membrane front face might turn to the upside metal electrode 23. 
0068] Then, the inside of the processing container 31 was exhausted with the oil rotary vacuum pump to lTorr. 
Subsequently, adjusting with a massflow controller by the quantity of gas flow which showed helium gas in a table 1 
rom the gas installation tubing 36, respectively from the metal electrode 33 of the upper part which has porous electrode 
•tructure for 4 fluoride [ carbon ] (CF4) gas through the gas installation tubing 37, it introduced in the processing 
container 3 1 and considered as the atmospheric pressure of 760Torr. Then, with the power (applied voltage, force 
airrent) which showed the RF with a frequency of 15kHz in a table 1 from the power source 30, it was impressed by the 
ipside metal electrode 33, the atmospheric pressure glow discharge of the mixed gas of the fluorine system gas and inert 
;as which were introduced in the processing container 3 1 was formed, the generated plasma was contacted on the 
:urface of bipolar membrane, and the front face was processed. After the above-mentioned discharge formation, after 
>rocessing the front face of bipolar membrane D for 20 seconds, impression of a RF was stopped and the layered produc 
o which the laminating of the coat which was excellent in water repellence and abrasion-proof nature was carried out 
vas obtained. 

0069] (Example 8) Unitary sputtering system shown in drawing 2 ("SH-100" by the Japanese vacuum-technology 
company) The same base material C as what was used for the base material electrode holder 13 in the example 1 was 
ittached. On the other hand, it is Si02 as shown in the target at drawing 3 and drawing 4 . The multicomponent target 20 
vhich covered target 20a with PTFE sheet 20b (2mm in the Yodogawa Kasei Co., Ltd. make, thickness) selectively was 
ised. In addition, the coverage of a multicomponent target 20 could be 70%. 

0070] Then, after carrying out evacuation of the inside of the vacuum tub 10 to 1x10 to 5 or less Torrs, 10SCCM 
nstallation of the Ar gas was carried out for the gas installation bulb 1 5 into the vacuum tub 10, using a massflow 
:ontroller 16 as aperture spatter gas, and the pressure in the vacuum tub 10 was set to 6xl0-3Torr. Subsequently, it is 
>i02 by supplying high-frequency power to a multicomponent target 20 on the conditions shown in a table 1 . The 
)ipolar membrane of PTFE was formed on the base material C. In addition, the oscillation frequency of an RF generator 
s 13.56MHz. 

0071] next, it be Si02 on slide glass with the above-mentioned approach, about the base material D with which the 
)ipolar membrane of PTFE be formed, it be CF4 by the same atmospheric pressure plasma surface treatment equipment 
is an example 1 . everything but having change the flow rate of gas and helium gas, as showed in a table 1 performed 
;urface fluorination like the example 1, and obtained the layered product to which the laminating of the coat which be 
excellent in water repellence and abrasion-proof nature be carried out. 
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0072] . 
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0073] (Examples 1-3 of a comparison) It is Si02 on a base material C like an example 1 except having changed 
nembrane formation conditions (a target, high-frequency power, membrane formation time amount), as shown in a table 
I After forming the bipolar membrane of PTFE, plasma treatment of this bipolar membrane was not performed at all. 
0074] (Example 4 of a comparison) It is Si02 on a base material C like an example 8 except having changed membrane 
brmation time amount, as shown in a table 2. After forming the bipolar membrane of PTFE, plasma treatment of this 
)ipolar membrane was not performed at all. 

0075] (Example 5 of a comparison) It is Si02 on a base material C like an example 1. After forming the bipolar 
nembrane of PTFE, the layered product by which the laminating of the coat of water repellence and abrasion-proof 
tature was carried out on the base material C was obtained like the example 1 except having performed plasma treatmen 
>y the quantity of gas flow shown in a table 2. 
0076] 
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0077] [Performance evaluation of bipolar membrane] About the coat and bipolar membrane which have the water 
epellence acquired in the above-mentioned examples 1-8 and the examples 1-5 of a comparison, and abrasion-proof 
mture, the following performance evaluation was performed and the result was shown in a table 3. 
a) Some thickness measurement base materials were masked, bipolar membrane was formed, the level difference of the 
nasking section and the bipolar membrane formation section was measured with the surface type-like measuring 
nstrument (made in Sloane "Dektak3030"), and it asked for the thickness of a coat and bipolar membrane (henceforth 
he "film" including both). 

0078] (b) The contact angle of the film to water-repellent sex-test distilled water was measured by the sessile drop 
nethod with the contact angle meter (the "CA-A mold" by the consonance interface science company). 
0079] (c) -proof ~ where the steel wool of abrasion sex-test #0000 is pressed by the pressure in a film front face, after 
carrying out 20 ****s of film, visual observation of the membranous surface state was carried out, and it considered as 
he index of abrasion-proof (rebound ace court) nature with the maximum pressure in case a blemish is not attached to a 
11m front face. 

0080] (d) By the component analysis of the film by the membraneous assessment ESCA, it considered as the index of 
nembraneous quality in quest of the ratio of (F/C) from the degree type. (F/C) = [the content (atomic %) of the content 
atomic %) / carbon element of a fluorine element] 
0081] 
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0082] (Examples 9-15) It is Zr02 as a target B. It is Zr02 on a base material C like an example 1 except having formed 
nembranes according to the membrane formation conditions which were used and were shown in a table 4. The bipolar 
nembrane of PTFE was formed. Subsequently, preheating processing of the 150 degrees C of the base materials D 
vhich have bipolar membrane was carried out for 90 minutes with the dryer ("constant temperature dryer FS-33" by 
foyo Engineering Works). 

0083] Next, it is Zr02 on slide glass with the above-mentioned approach. The atmospheric pressure plasma surface 
reatment equipment which showed the base material D with which the bipolar membrane of PTFE was formed to 
Irawing 5 performed surface fluorination. The atmospheric pressure plasma surface treatment equipment to be used is 
he same as that of what was used in the example 1. On the solid dielectric 35, the base material D with which the above- 
nentioned bipolar membrane was formed was attached so that a bipolar membrane front face might turn to the upside 
netal electrode 23. 

0084] Then, the inside of the processing container 31 was exhausted with the oil rotary vacuum pump to ITorr, power 
vas supplied to the heating element 39 for base material heating prepared in the side attachment wall in the processing 
container 3 1 next, and it heated to the temperature which showed bipolar membrane D in a table 4 with radiation heating 
Vom a heating element 39. 
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0092] (Examples 6-8 of a comparison) It is Zr02 on a base material C. After forming the bipolar membrane of PTFE 
ike an example 9 on the membrane formation conditions shown in a table 5, preheating processing and plasma treatmem 
)f this bipolar membrane were not performed at all. 

0093] (Example 9 of a comparison) It is aluminum 203 on a base material C. After forming the bipolar membrane of 
>TFE like an example 17 on the membrane formation conditions shown in a table 5, preheating processing and plasma 
reatment of this bipolar membrane were not performed at all. 

0094] (Example 10 of a comparison) It is Zr02 on a base material C. After forming the bipolar membrane of PTFE like 
in example 20, preheating processing and plasma treatment of this bipolar membrane were not performed at all. 
0095] (Examples 1 1-13 of a comparison) It is Zr02 on a base material C. After forming the bipolar membrane of PTFE 
ike an example 9 on the membrane formation conditions shown in a table 5, to this bipolar membrane, with a dryer 
"constant temperature dryer FS-33 11 by Toyo Engineering Works), only 150 degrees C and preheating processing for 90 
ninutes were performed, and plasma treatment was not performed at all. 

0096] (Example 14 of a comparison) It is aluminum 203 on a base material C. After forming the bipolar membrane of 
} TFE like an example 17, to this bipolar membrane, with a dryer ("constant temperature dryer FS-33" by Toyo 
engineering Works), only 150 degrees C and preheating processing for 90 minutes were performed, and plasma 
reatment was not performed at all 

0097] (Example 15 of a comparison) It is Zr02 on a base material C. After forming the bipolar membrane of PTFE like 
in example 20, to this bipolar membrane, with a dryer ("constant temperature dryer FS-33" by Toyo Engineering 
A^orks), only 150 degrees C and preheating processing for 90 minutes were performed, and plasma treatment was not 
>erformed at all. 

0098] (Examples 16-18 of a comparison) It is Zr02 on a base material C. On the membrane formation conditions which 
;howed the bipolar membrane of PTFE in a table 5 Everything but having considered as the plasma treatment conditions 
vhich showed 150 degrees C and the preheating processing for 90 minutes in a table 5, without carrying out at all, after 
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"orming li^e an example 9 obtained the layered product to which the laminating of the coat which has water repellence 
md abrasion-proof nature on a base material C was carried out like the example 9. 

0099] (Example 19 of a comparison) It is Zr02 on a base material C. After forming the bipolar membrane of PTFE like 
in example 15, 150 degrees C and preheating processing for 90 minutes were performed, and everything but having 
considered as the plasma treatment conditions shown in a table 5 obtained the layered product to which the laminating ol 
he coat which has water repellence and abrasion-proof nature on a base material C was carried out like the example 9. 
0100] 
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0101] It carried out about the film obtained in the above-mentioned examples 9-20 and the examples 6-19 of a 
comparison by having added the same performance evaluation as an example 1, and the stability test of the following 
ilm, and the result was shown in a table 6 and a table 7. 

e) After carrying out underwater immersion (distilled water of a room temperature for 10 minutes) of the membranous 
lability test film, visual observation estimated membranous stability by the following valuation basis. 
' valuation-basis >0: Appearance change did not arise by underwater immersion. 

The crack arose in the film surface by underwater immersion. 
0102] 
A table 6] 
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0085] Adjusting with a massflow controller by the quantity of gas flow which showed helium gas in a table 4 from the 
jas installation tubing 36, respectively from the metal electrode 33 of the upper part which has porous electrode structure 
or 4 fluoride [ carbon ] (CF4) gas through the gas installation tubing 37, when the temperature of bipolar membrane was 
itabilized, it introduced in the processing container 3 1 and considered as the atmospheric pressure of 760Torr. Then, the 
IF with a frequency of 15kHz was impressed to the upside metal electrode 33 by applied-voltage 5.5 kV/cm and 31mA 
)f force current from the power source 30, the atmospheric pressure glow discharge of the mixed gas of the fluorine 
ystem gas and inert gas which were introduced in the processing container 3 1 was formed, the generated plasma was 
contacted on the surface of bipolar membrane, and the front face was processed. After the above-mentioned discharge 
brmation, impression of a RF was stopped, after processing the front face of bipolar membrane D for 20 seconds. 
0086] In addition, the base material D with which after plasma treatment was continued and bipolar membrane was 
brmed was heated, heating was stopped in 60 minutes after the event of the temperature of bipolar membrane being 
Ixed, and the layered product to which the laminating of the coat which has water repellence and abrasion-proof nature 
m a base material C was carried out was obtained. 

0087] (Example 16) The layered product to which the laminating of the coat which has water repellence and abrasion- 
>roof nature on a base material C was carried out like the example 1 5 was obtained except having performed plasma 
reatment, without heat-treating the base material D with a dryer ("constant temperature dryer FS-33" by Toyo 
engineering Works) at all. 

0088] (Examples 17-19) It is aluminum 203 as a target B. It is aluminum 203 on a base material C like an example 9 
ixcept having formed membranes according to the membrane formation conditions which were used and were shown in 
i table 4. The bipolar membrane of PTFE was formed. Everything but having changed having not carried out preheating 
or the base material D with which the above-mentioned bipolar membrane was formed before plasma treatment, and a 
juantity of gas flow, as shown in a table 4 obtained the layered product to which plasma treatment was carried out like 
he example 9, and the laminating of the coat which has water repellence and abrasion-proof nature on a base material C 
vas carried out. 

0089] (Example 20) After attaching the base material C same in the base material electrode holder 13 of the unitary 
puttering system shown in drawin g 2 as an example 1, evacuation of the inside of the vacuum tub 10 was carried out to 
xlO to 5 or less Torrs, subsequently, as aperture sputtering gas, Ar gas was adjusted with the massflow controller 16, 
0SCCM installation of the gas installation bulb 15 was carried out, and tub internal pressure was set to 6xl0-3Torr. 
7 urthermore, Zr02 It is Zr02 on a base material C at the membrane formation conditions which used the 
nulticomponent target which covered the target with the PTFE sheet selectively, and were shown in a table 4. The 
)ipolar membrane of PTFE was prepared. 

0090] After the dryer ("constant temperature dryer FS-33" by Toyo Engineering Works) performed 150 degrees C and 

reheating processing for 90 minutes for the base material D with which the above-mentioned bipolar membrane was 

brmed, atmospheric pressure plasma treatment was performed like the example 11, and the layered product to which the 

aminating of the coat which has water repellence and abrasion-proof nature on a base material C was carried out was 

)btained. 

0091] 

A table 4] 
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0103] 
A table 7] 
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0104] 

Effect of the Invention] The manufacture approach of the layered product of this invention is as above-mentioned, and 
he bipolar membrane front face of a metallic oxide and fluororesin formed by the sputtering method on the base materia 
iy processing under the pressure near the atmospheric pressure with the plasma by discharge of the mixed gas of 
luorine system gas and inert gas Formation of the coat which combines water repellence and abrasion-proof nature is 
)ossible, and water repellence and abrasion-proof nature can be controlled by changing the metallic oxide in bipolar 
nembrane, and the ratio of fluororesin according to the object. Moreover, since the obtained bipolar membrane is 
excellent in transparency, the layered product which maintained the transparency of a base material can be obtained. 
0105] Therefore, since the water-repellent rebound ace court coat obtained by the manufacture approach of this 
nvention has flexibility by being able to use as a protective coat of a lens, a mirror, an automobile, a structural 
vindowpane, or other transparence base materials, and containing fluororesin further, it is usable as antifouling films, 
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♦ 

'ucH as a film for agriculture. Moreover, since the manufacture approach of the layered product of this invention can 
)Srform the process of fluorination under atmospheric pressure, it does not need a vacuum system. For this reason, while 
acilfty costs become cheap as compared with the plasma treatment performed under low voltage, evacuation time 
imount becomes unnecessary and the processing time can be shortened substantially. 

0106] The manufacture approach of the layered product of this invention 2 is as above-mentioned, and is in the metallic 
>xide formed by the sputtering method on the base material, and the condition which heated the bipolar membrane front 
ace of fluororesin at 50-400 degrees C, and formation of the coat which has water repellence, abrasion-proof nature, and 
t water resisting property is possible for it by processing under the pressure near the atmospheric pressure with the 
>lasma by discharge of the mixed gas of fluorine system gas and inert gas. 
0107] 

Translation done.] 
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